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UNRECOGNISED  LESIONS  OF  THE 
LABYRINTH, 

Mr.  President, — Allow  me  to  convey  to  you,  and 
through  you  to  the  other  office-bearers  and  members  of 
the  West  London  Medico-Chirurgical  Society,  my  grate- 
ful recognition  of  the  honour  you  have  done  me  in  select- 
ing  me  to  deliver  the  Cavendish  Lecture  before  you  on 
this  occasion. 

In  nearly  all  such  lectures  that  I have  read  or  listened 
to,  it  has  been  strongly  impressed  upon  me  that  those 
dealing  with  wide  and  general  subjects,  however  interest- 
ing and  admirable  they  have  been  as  evidences  of  close 
acquaintance  with  or  deep  insight  into  our  professional 
knowledge,  have  yet  proved  comparatively  barren  of  good 
and  eventually  unprofitable,  as  contrasted  with  those 
that  dealt  with  some  limited  subject  regarding  which  the 
speaker  possessed  some  special  knowledge  derived  from 
his  own  study  and  observation,  or  treated  from  a point 
of  view  in  advance  of  those  who  had  preceded  him  over 
the  same  ground. 

I have,  therefore,  ventured  to  select,  as  the  least  un- 
worthy tribute  I can  offer  to  so  distinguished  a society, 
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the  consideration  of  some  diseased  conditions  of  the  in- 
ternal ear  or  labyrinth,  a subject  that  is  of  growing 
interest  to  the  modern  physician  and  surgeon,  and  the 
importance  of  which  is  pressing  itself  on  us  the  more 
strongly  as  years  flow  by,  and  discoveries  ripen  in  our 
science. 

The  labyrinth  of  the  human  ear  is  not  only  one  of  the 
least  known  portions  of  our  bodies,  but  it  is  also  one  that 
both  physiologist  and  pathologist  have  hitherto  passed 
over  with  comparatively  little  attention,  doubtless  from 
the  intrinsic  difficulty  of  exploring  it,  and  the  small 
amount  of  interest  it  awakens  among  practical  men.  It 
is  scarcely,  I believe,  an  exaggeration  to  say  that,  con- 
cerning the  labyrinth,  its  functions  and  diseases,  we 
know  little  more  than  that  in  health  it  enables  us  to  hear 
sounds  and  distinguish  tones,  and  that  it  is  some  times 
affected  by  the  following  diseased  conditions,  viz.,  (1)  con- 
genital deafness,  resulting  in  deaf-mutism  ; (2)  deafness 
acquired  in  middle  or  advanced  life,  called  nerve-deafness  ; 
(3)  a disturbance  of  hearing  known  as  tinnitus  aurium  ; 
and  (4)  the  disease  described  by  Meniere,  characterised 
by  deafness,  vertigo,  and  vomiting,  and  termed  aural  or 
labyrinthine  vertigo,  or  often  Meniere’s  disease.  The 
range  of  functions  of  the  labyrinth  is  little  known,  and 
has  never  undergone  an  exhaustive  investigation  in  the 
hands  of  physiologists. 

When  Saissy  and  Meniere  gave  to  the  profession  their 
descriptions  of  aural  vertigo,  the  subject  created  in  certain 
circles  an  interest  that  has  never  quite  subsided , and  that 
has  been  renewed  at  intervals  by  the  writings  of  Hillairet, 
Hinton,  Bertrand,  Voury,  Bonnafont,  Lacharriere,  Guye, 
and  Huglilings  Jackson.  But  the  knowledge  that  such 
a disease  exists  has  not  yet  fully  permeated  the  various 
branches  of  the  profession.  It  is  surprising  to  see  how 
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many  persons  suffering  from  aural  vertigo  are  subjected 
to  the  verdict  of  brain  disease,  and  remain  in  terror  of 
their  lives  until  the  true  character  of  their  illness  is  re- 
cognised, if  it  ever  be  recognised.  I have  known  such 
even  in  the  circles  of  our  own  profession,  busy  and  use- 
ful men  who  lived  under  this  constant  dread,  and 
suffered  more  than  can  be  told,  but  who  started  at  once 
into  new  life  and  a fresh  career  of  usefulness  on  being 
made  aware  of  the  true  nature  of  their  complaint. 

In  the  domain  of  surgery  increasing  interest  in 
Meniere’s,  and  other  diseases  of  the  ear,  is  being  awakened 
by  the  improved  diagnosis  and  increasing  frequency  of 
operative  interference  in  intra-cranial  lesions  ; and  every- 
thing at  the  present  time  favours  a more  extensive  study 
of  all  affections  of  the  ear,  and  particularly  of  the  nervous 
portion  of  it  contained  in  the  labyrinth. 

It  has  chanced  that  circumstances  have  directed  a con- 
siderable amount  of  my  attention  to  affections  of  the 
labyrinth,  and  that  I have  been  fortunate  in  being  able 
minutely  to  study  some  conditions  which  have  not,  so  far 
as  I am  aware,  been  attended  to  or  investigated  hitherto. 
They  are  characterised  by  a series  of  symptoms  little 
known  to  the  profession,  and  which  throw  some  light  on 
a portion  of  this  dark  field  of  disease. 

Effusion  into  the  Labyrinth. — I refer  to  certain  affec- 
tions of  the  labyrinth,  presenting  symptoms  somewhat 
similar  to  Meniere’s  disease,  but  of  a different  character, 
and  less  striking  in  their  features,  and  believe  they  are 
far  from  uncommon,  although  nearly  always  overlooked 
or  misinterpreted. 

Among  elderly  or  middle-aged  persons,  known  to 
possess  gouty  or  chronic  rheumatic  tendencies,  or  in 
whom,  from  their  occupation  and  mode  of  life,  these  con- 
ditions may  be  assumed  as  probably  existing,  attacks  of 
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what  I may  call  serous  effusion  into  the  labyrinth,  with 
increased  intra-labyrinthine  pressure,  a process  analogous,, 
in  fact,  to  glaucoma  of  the  eyeball,  are,  if  I am  not  mis- 
taken, neither  uncommon  nor  unimportant. 

The  individual  usually  observes  that  some  morning, 
without  any  observable  cause,  he  suffers  from  the  feeling 
of  tension  in  one  ear.  The  feeling  is  peculiar.  It  gives 
the  sensation  of  being  produced  by  a small  cause,  like  a 
drop  of  fluid,  and  is  felt  deep  in  the  ear,  seemingly  an 
inch  and  a-half  from  the  meatus,  towards  the  centre  of 
the  base  of  the  skull.  Generally  the  patient  imagines 
that  both  ears  suffer,  but  one  much  more  than  the  other,, 
so  that,  while  a little  observation  convinces  him  that  one 
ear  is  much  the  worse  of  the  two,  he  feels  as  if  the  other 
were  affected  in  the  same  manner,  but  to  a lesser  degree. 
This  may  be  due  to  sympathy  between  the  two  sides. 
The  discomfort  usually  rapidly  augments  during  the  first 
six  or  eight  hours  that  follow  the  onset,  the  sense  of 
distension  becomes  severe,  even  alarming,  and  so  engrosses 
the  patient’s  attention  that  it  unfits  him  for  work  or 
society,  and  renders  him  anxious,  pre-occupied,  and 
desponding.  Coincidently  the  following  additional  sym- 
ptoms are  observed,  viz.,  deafness  to  sounds  and  noises 
in  the  ear. 

Deafness  to  Sounds. — The  hearing  is  impaired,  as  if  the 
ear  were  closed  by  wax  or  a plug  of  cotton  wool.  When 
the  range  of  hearing  is  tested  it  is  found  that  a watch, 
heard  by  the  good  ear  at  twenty-five  feet,  is  now  audible 
on  the  affected  side  at  a distance  of  only  two  feet,  or 
perhaps  even  six  inches  or  less,  a loss  of  from  eleven 
twelfths  to  forty-nine  fiftieths  of  the  power  of  hearing 
(see  diagram  No.  1).  The  voice,  as  is  usual  in  deafness, 
is  better  heard,  and  is  not  so  accurate  a means  of  testing 
the  diminished  sensation. 
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This  deafness  gives  rise  to  a singular  phenomenon  in 
the  region  of  the  external  auditory  meatus.  When,  in  a 
normal  ear,  the  finger  is  brought  into  contact  with  the 
skin  around  the  meatus,  the  individual  both  feels  and 
hears  the  contact.  If  the  deafness  described  is  present 
the  contact  of  the  finger  is  felt  as  usual,  but  is  not  so 
distinctly  heard , and  hence  for  three-quarters  of  an  inch 
in  front  of  and  below  the  meatus,  and  over  nearly  the 
whole  pinna,  when  the  finger  is  rubbed  gently  so  as  to 
stir  the  fine  hairs  and  the  skin,  the  patient  feels  as  if  the 
part  touched  were  benumbed  (see  diagram  No.  2,  where 
tbe  benumbed  area  is  shown),  in  marked  contrast 
to  the  sound  ear,  where  the  usual  familiar  sensation  is 
perceived. 

The  numbness  described  is  not  a symptom  peculiar  to 
disease  of  the  labyrinth,  as  anything  that  interferes  with 
the  conduction  of  sound  to  the  internal  ear  will  equally 
produce  it.  It  can  be  caused  by  plugging  the  external 
auditory  meatus  pretty  firmly  with  cotton  wool,  and  it 
may  also  exist  where  unusually  large  collections  of 
cerumen  block  it  up.  It  will  not  be  well  made  out,  how- 
ever, in  any  condition  unless  the  interference  with  hear- 
ing be  considerable,  and  hence  it  is  slightly  marked  or 


Range  of  Normal  Hearing  for 
the  Watch  in  Feet. 
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No.  2. 


Area  of  Touch  Deafness  in  Effusion  into  the  Labyrinth. 

absent  during  the  milder  attacks  of  effusion  into  the 
labyrinth,  and  also  in  the  severer  attacks  when  the  great 
degree  of  deafness  accompanying  their  early  stages  is 
passing  away. 

Noises  in  the  Ear. — These  are  especially  prominent  in 
a first  attack,  and  vary  almost  infinitely  both  as  to 
quality  and  degree.  They  are  continually  altering  during 
the  progress  of  the  disease,  as  it  improves  or  becomes 
worse,  changing  from  day  to  day,  and  even  from  hour  to 
hour.  During  the  first  day  or  two  they  are  worst  and 
loudest,  often  assuming  the  form  of  deep  cathedral  bells 
struck  close  to  the  ear,  and  the  vibration  of  every  stroke 
is  felt,  as  it  were,  shaking  tho  labyrinth  and  causing  a 
sense  of  dir  comfort  approaching  that  of  acute  pain. 
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Or  the  tinnitus  may,  at  other  times  or  in  other  cases* 
be  continuous,  producing  exactly  the  sensation  ex- 
perienced when  one  stands  in  the  close  vicinity  of  a cir- 
cular saw  cutting  through  a log  of  wood.  This  particular 
form  is  the  one  most  irksome  to  the  patient,  distracting 
his  mind  from  what  is  going  on  around,  irritating  him 
by  monopolising  his  attention,  unfitting  him  for  business, 
or  even,  if  it  be  of  long  continuance,  rendering  life 
almost  unendurable. 

Or  a sound  like  that  of  the  sea  may  be  present,  par- 
ticularly in  the  milder  cases,  in  subsequent  attacks  or  in 
the  first  attacks  after  the  louder  sounds  have  passed  off. 
The  continuous  roar,  surging,  or  hum  that  is  felt  is 
exactly  like  that  perceived  on  covering  the  ear  with  a 
shell.  It  is  steady,  continuous,  and  unintermitting, 
without  waves  of  increase  or  decrease.  This  is  a form  of 
which  patients  do  not  complain  much. 

Lastly,  it  may  resemble  minute  bells.  This  is  generally 
the  case  during  improvement  or  in  subsequent  attacks, 
and  is  particularly  noticed  if  the  patient  should  chance 
to  go  into  some  quiet  room  where  great  stillness  reigns. 
Although  it  be  unobserved  in  localities  where  the  usual 
noises  surround  him,  in  the  quiet  of  such  places  he 
seems  to  hear  the  ringing  of  a fine  silvery  metallic  bell 
struck  with  great  rapidity,  like  a very  distant  electric 
bell  which  is  vibrating  in  the  affected  ear. 

More  than  one  of  these  various  forms  of  tinnitus  may 
be  present  at  the  same  time. 

It  is  perhaps  well  to  remark  that,  distressing  as  the 
tinnitus  and  other  symptoms  may  sometimes  be,  no  real 
pain  is  ever  experienced. 

While  these  sounds  are  fading  from  the  severer  to  the 
milder  forms  the  patient  is  aware  of  improvement  in  the 
feeling  of  tension.  The  first  distress  from  this  cause 

B 


10 


Unrcnognised  Lesions 


grows  less,  and  finally  it  disappears,  and  during  its 
diminution  the  patient  usually  becomes  aware  that  his 
other  ear  is  not  affected,  as  he  at  first  supposed  it  to  be. 
The  deafness  as  tested  by  the  watch  also  lessens,  and 
the  furthest  hearing  point  extends  to  four  and  twelve 
feet,  and  so  on  to  normal,  or  nearly  so ; but  a very  care- 
ful measurement  will  almost  always  prove  that,  however 
slightly,  a permanent  defect  persists  (see  diagram 
Xo.  1). 

During  the  first  few  days  of  the  attack,  while  the  early 
symptoms  are  slowly  diminishing,  the  patient  may  ob- 
serve, or  be  brought  to  observe,  several  interesting 
phenomena. 

On  going  to  bed,  after  the  bustle  and  noise  of  the 
day,  he  has  usually,  in  the  early  stages,  difficulty  in 
falling  asleep  owing  to  the  irritating  noises  in  the  ear. 
And  even  after  he  has  fallen  asleep  he  may  awake  now 
and  then  in  the  early  part  of  the  night  with  the  un- 
pleasant consciousness  of  their  existence.  But  when 
morning  has  come  and  he  first  awakes  the  tinnitus  is 
usually  very  much  diminished,  often,  indeed,  entirely 
gone,  and  it  is  only  on  his  moving  or  rising  that  it  and 
the  tension  recommence,  and  quickly  resume  nearly  their 
former  intensity. 

During  the  stage  of  labyrinth  distension  every  sharp 
noise,  like  the  closing  of  a door,  shutting  of  a book,  or 
even  the  unfolding  of  a newspaper,  causes  a momentary 
vibrating  discomfort  amounting  almost  to  pain,  the  sen- 
sation being  somewhat  similar  to  that  experienced  when 
a cannon  is  fired  near  the  ear,  although  less  in  it3  in- 
tensity. 

Every  movement  that  agitates  the  body,  such  as 
driving,  railway  travelling,  shooting,  and  even  walking, 
increases  the  sense  of  fulness  and  the  tinnitus,  while 
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avoidance  of  such  causes  improves  them.  The  very  pul- 
sations of  the  arteries,  particularly  at  night,  cause  dis- 
comfort. The  noises  of  the  street  are  felt  to  injure, 
and  the  quiet  of  home,  and  especially  the  recumbent 
position  in  bed,  to  improve  the  symptoms. 

Blowing  the  nose  and  stooping  aggravate  them.  Indeed 
even  where  the  symptoms  are  passing  off,  they  may  be  for 
a few  minutes  reproduced  if  the  patient  be  instructed  to 
stoop  so  that  his  head  is  placed  between  his  knees  for  a 
short  time,  and  to  blow  his  nose  when  in  that  posture. 
The  moment  he  stands  up  the  aggravation  is  perceived, 
and  the  patient  then  sometimes  shows  a slight  tendency 
to  stagger,  or  at  least  has  his  power  of  balancing  himself 
on  one  foot  distinctly  diminished  and  he  may  be  himself 
conscious  of  being  slightly  giddy.  Much  of  course  de- 
pends on  the  intelligence  and  powers  of  observation  of  the 
patient,  and  on  the  inquiries  of  the  observer.  The  tem- 
porary aggravation  caused  by  the  congestion  from  stoop- 
ing and  the  shock  from  inflation  of  the  tympanum  in 
blowing  the  nose,  passes  off  in  a few  minutes,  as  might 
be  expected. 

Tone  Deafness. — I have  never  found  that  the  patient 
was,  during  the  attacks,  absolutely  deaf  to  any  sound 
of  an  ordinary  nature  : that  is  to  say,  he  retained 
his  power  of  recognising  all  ordinary  noises  that  were  not 
musical  sounds,  his  deafness  to  them  being  only  relative 
so  that  when  they  were  sufficiently  near  his  ear  to  be 
heard,  he  recognised  their  nature  accurately.  So  far, 
there  was  no  perversion  of  hearing. 

But  when  tested  by  musical  notes,  matters  were  not 
quite  identical.  It  must  however  be  remarked  that  our 
present  means  of  testing  perception  of  musical  notes  are 
most  unsatisfactory,  and  indeed  wo  know  little,  in  any 
scientific  fashion,  of  what  the  normal  range  of  musical 
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perception  is.  All  the  notes  of  an  ordinary  piano  were 
invariably  clearly  heard  and  recognised  as  musical  sounds, 
as  far  as  I could  judge.  The  same  thing  was  true  of 
every  case  I examined  with  the  tuning  fork.  However 
the  pitch  was  altered,  the  patient  recognised  the  sounds 
as  a musical  note,  and  seemed  to  appreciate  its  pitch 
correctly.  The  only  instrument  of  examination  that 
gave  any  positive  result  was  Galton’s  whistle.  With  it  a 
defect  was  always  found  ; at  the  upper  end  of  the  scale  a 
deficiency  of  about  eight  or  ten  numbers  was  usual,  and 
at  the  lower  end  a defect  of  *5  to  '8  was  clearly  made 
out ; the  patient  heard  the  hiss  of  the  whistle  at  these 
parts,  but  did  not  hear  it  as  a whistle  or  musical  note. 
Diagram  No.  3 illustrates  this,  showing  the  diminished 
range  of  musical  perception  by  abolition  of  its  upper  and 
lower  limits. 

No.  3. 


Tone  Deafners. 

Musical  Sense.— I am  not  enough  of  a musician  to 
have  tested  the  sense  of  harmony  in  patients  suffering 
from  labyrinth  effusion  ; but  so  far  as  I could  do  so,  I 
generally  failed  to  find  that  the  musical  sense  was 
altered  ; for  the  power  of  recognising  harmonies  and  dis- 
cords, and  of  naming  the  individual  notes  struck  on  an 
instrument,  seemed  to  be  fully  preserved. 
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The  preservation  of  the  musical  sense  does  not,  how- 
ever, seem  to  be  invariable.  When  I chanced  to  speak 
to  Dr.  Alexander  Bruce,  of  Edinburgh,  regarding  my 
observations  in  this  direction,  he  informed  me  that  he 
had  a patient  who  suffered  from  conditions  like  those  I 
described,  but  in  whom,  as  a consequence  of  the  attacks, 
the  musical  sense  had  become  perverted. 

In  one  of  my  own  patients  also  it  was  found  that  a 
disturbance  of  the  musical  sense  had  occurred,  under  the 
following  conditions.  His  first  attack  of  the  disease  was 
about  three  or  four  years  ago,  and  since  then  he  has  had 
eight  fresh  attacks  on  the  right  ear,  gradually  diminish- 
ing in  severity.  He  had  inherited  a marked  taste  for 
music  and  possessed  so  accurate  an  ear  that  he  could  at 
once  detect  any  false  note  in  any  instrument  of  a full 
orchestral  band.  He  possessed  a very  fine  baritone  voice, 
and  delighted  in  music.  He  had,  without  knowing  the 
names  of  the  notes  in  written  music,  or  on  the  piano, 
taught  himself  to  play  that  instrument;  and  on  any 
tune  being  suggested  to  him,  he  could  at  once  compose, 
instinctively  as  it  were,  a suitable  accompaniment  to  the 
air.  He  was  an  accomplished  solo  and  part  singer,  and  a 
prominent  member  of  his  church  choir.  Being  of  a 
bright  and  happy  disposition,  he  was  continually  singing 
and  whistling  when  engaged  in  his  occupation. 

But  since  his  illness  bagan  all  this  has  been  changed, 
He  has  still  the  power  of  detecting  harmonies  and  dis- 
cords when  tested  by  the  tuning  forks,  and  can  also,  after 
he  has  been  given  the  key  note,  name  another  note  of 
the  scale  subsequently  struck.  But  when  he  sings  or 
whistles  he  cannot  be  sure  of  doing  so  correctly,  and  mis- 
takes the  notes,  especially  the  higher  ones.  Even  a 
familiar  tune  suggested  to  him  he  cannot  correctly  com- 
plete. He  in  fact  both  plays  and  sings  false,  although  his 
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inaccuracy  ia  these  respects  is  now  lessening,  and  he  is 
recovering  his  powers  of  singing  and  playing.  Since  the 
attacks  began  he  has  lost  his  passionate  love  of  music  and 
become  quite  indifferent  to  it;  while  his  favourite  pieces 
have  ceased  to  possess  any  attractions  for  him.  His  wife, 
who  has  also  an  accurate  ear,  says  that  when  he  listens 
to  music  she  is  satisfied  that  he  has  ceased  to  recognise 
false  notes  when  they  are  played;  although  on  this 
point  he  himself  does  not  agree  with  her  state- 
ments. 

His  appreciation  of  and  love  for  music  have,  he  thinks, 
of  late  returned  to  some  extent;  but  he  has  lost  all 
pleasure  in  listening  to  orchestral  music,  and  has  now 
quite  ceased  to  sing  and  whistle  as  he  used  so  constantly 
to  do. 

I have  not  been  fortunate  enough  to  obtain  full  de- 
tails of  Dr.  Bruce’s  case,  but  hope  he  will  publish  them 
at  no  distant  date,  for  they  were  of  very  unusual  interest. 
I understand  that  his  patient  a lady,  suffered  from  some 
affection  of  the  labyrinth  like  that  I have  described,  and 
so  entirely  lost  the  love  of  music  and  skill  in  it  she  had 
until  then  possessed,  that  she  disliked  playing  or  hearing 
music  on  account  of  the  positive  discomfort  it  caused 
her,  and  that  she  lost,  besides,  the  power  of  recognising 
tunes  that  had  formerly  been  familiar  to  her.  Of  late, 
however,  her  symptoms  have  improved,  her  hearing  is 
better  than  it  was,  and  on  more  than  one  occasion  she 
had  asked  for  some  simple  tune  to  be  played  to  her,  and 
has  recognised  it. 

Extension  to  Tympanum. — During  the  first  attacks, 
and  in  such  of  the  following  ones  as  are  severe,  the  inflam- 
mation occasionally  extends  in  a slight  form  outwards  so 
as  to  show  for  a short  time  evidence  of  its  invasion  of 
the  middle  ear.  At  least  I infer  that  it  does  so  from  the 
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onset  of  symptoms  indicating  a little  moisture  in  the 
middle  ear.  Probably  the  inflammation  passes  through 
the  fenestra  ovalis  and  fenestra  rotunda.  The  occurrence 
is  shown  by  the  blightly  moist  sounds  detected  with  the 
otoscope  when  the  middle  ear  is  inflated  by  Valsalva’s  or 
Politzer’s  methods,  and  simultaneously  auscultated  by 
the  otoscope  ; they  are  heard  as  a slight  squeak  upon  in- 
flation, instead  of  the  dry  bladder-like  crackle  of  the 
unaffected  side.  There  is  also  sometimes  a sort  of 
tremolo  sound,  heard  by  the  patient  with  certain  notes, 
which  I shall  subsequently  refer  to  in  connection  with 
otitis  media,  and  this  is,  I believe,  a further  evidence  of 
the  inflammation  occasionally  invading  the  middle  ear  to 
a slight  degree. 

Variable  Severity  of  Attacks.— It  should  be  borne  in 
mind  that  not  only  may  the  attacks  vary  much  in 
severity,  but  that  the  symptoms  complained  of  may  also 
vary.  Sometimes  the  attacks  are  so  severe  as  to  remind 
one  of  Meniere’s  disease,  to  which,  it  will  be  observed, 
the  symptoms  bear  a considerable  resemblance.  On  the 
other  hand,  they  are  often  so  slight  that  they  fail  to  in- 
convenience the  patient  as  to  induce  him  to  complain,  or 
the  physician  consulted  may  deem  them  of  small  import- 
ance ; both  making  light  of  them  until  the  consequences 
become  in  time  so  prominent  as  to  compel  notice,  at 
which  period  it  is  not  uncommon  for  both  patient  and 
observer  to  have  almost  forgotten  the  features  of  the 
early  stages. 

Variable  Symptoms. — The  symptoms  also  vary  much 
as  has  been  said,  and  any  one  of  them  may  be  so  promi- 
nent that  the  others  are  overlooked.  Thus  one  patient 
will  complain  most  of  the  giddiness,  another  of  the 
tinnitus,  a third  of  the  deafness,  and  a fourth  of  the  dis- 
tension ; and  even  in  the  same  person  considerable 
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variation  in  the  prominence  of  the  individual  symptoms 
may  be  found  in  the  different  attacks.  The  attacks  that 
most  invite  attention  are  those  accompanied  by  giddiness, 
which  may  be  so  pronounced  as  to  be  a most  serious  in- 
convenience to  the  patient  and  to  give  rise  to  suspicions 
of  incipient  brain  disease. 

One  of  my  patients,  in  whom  the  giddiness  was  a 
marked  symptom,  informed  me  that  if  in  the  street  he 
passed  a barrel  organ  or  street  piano,  the  sound  brought 
on  the  vertigo  so  that  he  required  support,  and  caused 
him  discomfort  in  the  affected  ear.  He  felt  no  inconveni- 
ence in  riding  in  tramways  or  trains,  and  was  rather 
improved  than  otherwise,  on  one  occasion  at  least,  by 
driving  in  a dog  cart,  yet  the  sound  of  the  organ  in 
church  made  him  so  giddy  that  he  could  not  stand,  and 
he  rather  fell  into  the  bad  graces  of  his  clergyman,  who 
did  not  believe  his  illness  was  real,  by  ceasing  to  attend 
church  on  this  account.  During  the  attacks  this  patient 
was  so  easily  made  giddy  that  the  momentary  alteration 
of  the  pressure  of  the  air,  caused  by  any  one  opening  or 
shutting  the  door  of  his  room  in  entering  or  leaving, 
even  if  it  were  done  noiselessly,  brought  on  giddiness  and 
discomfort  in  the  ear,  and  he  had  to  watch  anxiously  and 
cover  his  ear  with  his  hand  to  break  the  violence  of  this 
slight  change  of  pressure.  In  him  the  giddiness  was 
sometimes  observed  to  have  the  peculiar  result  of  making 
him  imagine  that  the  flooring  of  his  room  was  unevenly 
laid. 

Course. — The  general  course  of  the  disease,  partly  indi- 
cated above,  may  now  be  more  fully  described.  The  first 
attack  passes  off  in  a few  weeks  and  leaves  the  patient 
well,  though  still  affected  by  the  fine  defects  of  hearing 
already  noted,  and  which  may  be  diagnosed  by  a suffici- 
ently exact  examination.  Probably  a long  time  elapses, 
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a year  or  more,  before  the  Becond  attack  appears,  and  it 
is  usually  milder  than  the  first.  At  intervals  of  perhaps 
a year  or  so,  the  patient  experiences  renewed,  but  mild, 
attacks,  until,  after  ten  years  or  more  have  passed,  the 
hearing  has  become  so  greatly  defective  that  the  patient  is 
observed  by  those  around  him  to  be  deaf  to  the  sounds 
of  ordinary  conversation.  The  attacks  tend  to  be  con- 
fined to  one  ear,  but  not  uncommonly  the  second  ear  is 
involved  in  the  same  manner.  No  determining  cause  for 
these  relapses  can  be  assigned,  but  the  patient,  as  years 
pass  on,  shows  other  evidences  of  the  gouty  diathesis, 
such  as  attacks  of  gout  or  gravel,  chronic  rheumatic 
changes,  or  gouty  thickenings  of  the  cartilages  of  the 
pinna. 

Loss  of  Balancing  Power. — I believe  I have  observed 
that  such  persons  lose  the  power  of  properly  balancing 
themselves,  though  this  is  not  a striking  symptom,  and 
shows  itself  more  as  a loss  of  skill  in  standing  on  one 
foot,  or  in  climbing  hills  over  rough  ground,  or  particu- 
larly in  crossing  very  stony  or  very  uneven  marshy 
ground.  The  patients  generally  deny  this  unsteadiness, 
from  not  having  been  observant  enough  to  detect  it.  In 
one  case  it  was  so  evident  to  me  as  to  be  quite  convinc- 
ing, although  the  patient  was  unaware  of  it ; and  in 
another  case  where  it  was  stated  not  to  exist,  the  patient 
subsequently  returned  and  volunteered  the  statement 
that,  after  his  notice  had  been  drawn  to  it,  he  was 
satisfied  that  the  unsteadiness  was  really  present. 

Guye,  of  Amsterdam,  has  pointed  out  (“Report  of 
Congress  at  Amsterdam,”  vol.  ii,  page  321)  that  in  some 
cases  of  Meniere’s  disease  the  handwriting  is  affected  and 
becomes  shaky  almost  to  illegibility.  I have  looked  for 
such  an  alteration  both  during  and  between  the  attacks 
of  the  disease  I have  described,  but  have  failed  to  verify 
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its  existence,  save  perhaps  in  the  form  of  an  inequality 
in  the  caligraphy  on  different  days,  in  its  beirg  sometimes 
very  good,  and  next  day  perhaps  rather  shaky  and 
unsteady. 

Deafness  to  Shrill  Faint  Sounds. — The  loss  of  the  high 
notes  is  never  quite  regained  ; but  there  are  in  nature  so 
few  high  sounds  that  are  important,  that  the  loss  may 
not  be  perceived.  One  of  my  patients  had  his  attention 
drawn  to  it  by  his  failing  to  hear  the  chirp  of  the 
partridges  when  he  was  shooting,  though  he  stated  he 
heard  other  sounds  fairly  well.  I think  it  more  than 
probable  that,  if  he  had  been  told  to  investigate  his 
power  of  hearing  the  notes  of  other  birds,  and  the  sounds 
of  insects,  many  of  them  would  have  been  equally  inau- 
dible. I thought  it  better,  however,  to  be  content  with 
the  information  that  the  sound  dear  to  his  sportsman's 
ear  was  lost  to  him,  and  avoided  drawing  his  attention  to 
his  other  possible  deficiencies,  of  which  he  was  happily 
ignorant. 

Result. — The  disease  is  a progressive  one,  and  tends  to 
indefinite  deterioration  of  the  hearing.  I have  not  met 
with  a case  where  it  terminated  in  absolute  deafness,  but 
suppose  this  may  occasionally  occur. 

Pathology. — From  the  assemblage  of  symptoms  it 
seems  impossible  to  draw  any  other  conclusion  than  that 
the  disease  is  an  effusion  into  the  labyrinth,  accompanied 
by  increased  pressure  within  it,  a sort  of  inflammatory 
hydrops  of  the  part.  I have  had  no  opportunity  of 
studying  by  dissection  the  changes  occurring  in  it,  and 
can  only  suppose  that  these  may  be  effusions  of  seium, 
perhaps  gouty  deposits,  and  slight  atrophic  changes  of 
the  nerve  structures. 

Differential  Diagnosis.  — The  disease  is  evidently 
entirely  independent  of  catarrhal  processes  in  the  middle 
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ear.  The  persons  affected  by  it  are  as  subject  as  others 
to  an  occasional  attack  of  catarrh  of  the  middle  ear,  ex- 
tending up  from  the  naso-pharyngeal  space  through  the 
Eustachian  tube,  which  passes  over  without  eliciting  the 
special  symptoms  of  labyrinth  effusion,  or  influencing  the 
original  disease  in  any  way.  But  it  is  most  instructive  in 
these  patients  to  observe  such  an  attack  of  otitis  media. 
The  patient  suffers  from  the  ordinary  ear  discomfort,  and 
other  symptoms  of  the  disease,  and  recognises  them  as 
being  quite  different  from  those  he  is  accustomed  to, 
while  one  sympton,  which  I have  not  found  anywhere 
described,  seems,  particularly  in  slight  attacks,  to  distin- 
guish the  one  from  the  other  very  clearly.  The  catarrh 
of  otitis  media  causes  a thickening  of  the  mucous  cover- 
ing of  the  ossicles,  membrana  tympani,  and  fenestrse 
communicating  with  the  internal  ear,  which  thus  suffer 
an  impairment  of  their  power  of  conducting  sounds 
quickly  and  accurately  to  the  labyrinth.  Hence  it  results 
that  if,  as  is  usually  the  case,  one  ear  ba  predominantly 
or  alone  affected,  a given  sound  tends  to  reach  the  two 
labyrinths  at  different  moments,  and  an  impure  sound  is 
heard.  Particularly  with  high  whistle  notes  does  this 
hold  good  ; and,  if  the  patient  be  instructed  to  listen  to 
the  sound  produced  by  his  own  lips  when  he  whistles  a 
single  very  high  note  continuously,  he  will  generally 
observe  that  it  is  heard  as  a wavering  or  tremolo  note, 
should  his  disease  be  otitis  media,  while  it  will  be  heard 
as  one  clear  note  in  labyrinthine  effusion,  where  the  con- 
ducting structures  do  not  suffer  (see  Diagram  No.  4).  As 
already  mentioned,  however,  in  severe  cases  of  the  latter 
disease,  the  inflammation  may  extend  outwards  and 
affect  the  fenestrte,  so  that  a tremolo  note  may  be 
observed  about  the  second  or  third  day.  This  is, 
however,  merely  a faint  and  temporary  occurrence,  and 
soon  subsides. 
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Prevalence.— The  diseased  conditions  which  I have 
described  above  seem  to  be  far  from  uncommon.  It  is 
many  years  since  I have  had  any  connection  with  aural 
surgery  as  a special  department,  yet  I have  met  with  a 
considerable  number  of  cases,  and  even  within  the  last 
three  years  have  seen  three  well-marked  examples  of  the 
disease.  The  diagnosis,  however,  requires  an  unusual 
amount  of  minute  care  and  very  exact  observation,  and 
I believe  I have,  during  the  same  period,  met  with  several 
other  instances  of  it,  where  the  defective  observing  powers 
of  the  patient,  or  his  inability  to  comprehend  the  import- 
ance of  the  matter,  have  hindered  a satisfactory  diagnosis 
being  arrived  at. 

No.  4. 
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Pure  note  heard  in  Impure  note  heard  in 
Unilateral  Labyrinth  Unilateral  Otitis  Media. 

Effusion. 

Treatment. — The  treatment  of  the  diseased  conditions 
described  is  not  so  efficacious  as  could  be  desired. 
During  the  attacks,  inflation  of  the  middle  ear  by  Val- 
salva’s or  Politzer’s  method,  which  benefits  otitis  media, 
aggravates  the  symptoms,  and  seems  to  injure,  by  the 
vibrations  it  gives  rise  to.  Rest,  on  the  other  hand,  in 
all  its  forms,  is  distinctly  beneficial.  If  possible,  quiet  in 
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bed,  for  a few  days  at  least,  should  be  insisted  on,  as 
even  the  noisos  of  street  and  dwelling  house  do  harm, 
and  it  is  well  to  avoid  them.  To  protect  the  labyrinth 
by  deadening  all  the  vibrations  that  reach  it,  firm  plug- 
ging of  the  meatus  on  both  sides  with  cotton  wool  is 
most  efficient,  and  is  felt  to  give  ease  and  accelerate  the 
subsidence  of  the  attack. 

When  the  symptoms  are  so  far  relieved  that  the  con- 
dition becomes  bearable,  the  patient,  still  wearing  the 
wool,  may  be  permitted  to  rise,  and  even  go  out ; but 
much  exertion  and  the  movement  in  railway  journeys, 
driving,  shooting,  and  the  like,  are  still  certain  to  injure, 
and  ought  therefore  where  possible  to  be  avoided  for 
some  time.  The  cotton  wool  and  other  precautions  can, 
as  a rule,  be  discontinued  in  a month  or  two. 

Iodide  of  potassium  and  other  anti-rheumatic 
remedies  have  been  administered,  but  it  is  ques- 
tionable if  they  do  a great  deal  of  good.  The  same  may 
be  said  of  counter-irritation  over  the  mastoid  process  by 
vesicants  or  irritants,  such  as  the  expressed  oil  of  nut- 
meg. Yet  it  is  generally  advisable  to  have  recourse  to 
them,  were  it  only  to  give  confidence  to  the  patient  and 
remind  him  to  protect  the  ear  from  cold  and  exposure. 
In  one  case  where  leeches  to  the  mastoid  were  recom- 
mended in  the  attacks,  the  patient  expressed  himself  as 
having  derived  benefit  from  them. 

The  experience  of  Mr.  George  P.  Field  regarding  the 
use  of  pilocarpine  in  labyrinth  deafness,  detailed  in  the 
British  Medical  Journal,  of  17th  May  last,  page  1125, 
would  point  to  that  drug  as  one  likely  to  be  useful 
during  the  attacks  of  the  disorder  I have  described. 
Politzer,  of  Vienna,  was  the  first,  I believe,  to  employ 
these  injections  of  pilocarpine  in  disorders  of  the 
labyrinth. 
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General  regimen,  likely  to  combat  the  diathesis  seems 
to  lessen  the  frequency  of  the  attacks  and  diminish  their 
severity,  so  that  the  patient  becomes  more  contented 
with  his  condition,  and  suffers  less  severely  and  at  longer 
intervals. 

A well-merited  reputation  would  be  gained  by  any  one 
who  would  accomplish  for  the  ear  what  Helmholtz  and 
Donders  did  for  the  eye,  by  formulating  the  range  of  its 
powers  in  health  and  disease.  At  present  we  have  not 
even  a standard  for  testing  the  distance  at  which  the 
ear  perceives  a given  sound.  The  watch  and  the  voice, 
which  are  usually  employed,  are  very  crude  tests  for 
hearing,  and  totally  fail  in  estimating  small  defects. 
Itard’s  and  Politzer’s  acuometers,  and  other  such  instru- 
ments, have  generally  been  abandoned  as  useless.  The 
sonometer  of  Hughes,  a species  of  induction  micro- 
phone, to  which  attention  was  directed  by  Guye 
at  the  Medical  Congress  of  Amsterdam  in  1879,  is 
the  only  instrument  that  seems  to  contain  a possible  so- 
lution of  the  difficulty  of  measuring  the  range  of  audible 
sound  in  normal  and  pathological  conditions ; but  even 
it  in  its  present  form,  is  quite  unsatisfactory. 

At  the  International  Congress  for  Otology  in  Paris, 
on  17th  September,  1889,  Lichtwitz,  of  Bordeaux,  advo- 
cated the  employment  of  Edison’s  improved  phonograph 
for  testing  the  perception  of  sound  in  cases  of  deafness. 
He  suggested  the  preparation  of  phonograms  to  serve 
acuometric  scales,  similarly  to  those  in  use  in  diseases  of 
the  eye,  containing  vowels,  consonants,  syllables,  words, 
and  sentences,  which  could  be  used  many  times  without 
alteration.  They  were  to  be  conveyed  to  the  ear  by  the 
tube  of  the  phonograph,  and  listened  to  in  succession 
until  one  of  the  scales  was  reached  that  was  not  audible 
to  the  patient,  and  which  would  thus  mark  the  limit  of 
hearing.  He  exhibited  a phonograph  and  a scale  he  had 
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composed  to  be  employed  with  it,  and  pointed  out  the 
advantage  of  employing  an  instrument  which  gave  the 
requisite  strength  of  sound  in  a regular  and  reliable 
fashion,  a matter  that  could  be  depended  upon  in  the 
improved  form  of  the  phonograph.  But  it  remains  to  be 
seen  whether  it  possesses  the  advantages  that  Lichtwitz 
claimed  for  it. 

I do  not  think  a better  illustration  could  be  given  of 
the  imperfection  of  our  methods  than  the  fact  that  it  is 
not  generally  known  that  the  field  of  hearing  of  a normal 
ear  has  its  limits  in  lateral  directions,  and  that  points  of 
greater  and  less  acuteness  exist  in  it.  If  a person  be 
seated  with  his  ear  horizontally  directed  towards  a watch 
or  other  source  of  sound,  and  at  such  a distance  from  it 
that  he  can  just  distinctly  perceive  it,  it  will  be  found 
that  as  he  inclines  his  head  in  various  directions,  the 
sound  becomes  more  or  less  distinct,  and  at  certain 
limits  of  inclination  inaudible.  As  an  instance  of  this  I 
may  give  the  measurements  taken  in  the  left  ear  of  one 
of  my  patients  who  suffered  on  his  right  side  from  the 
labyrinth  disturbances  I have  described,  but  in  whom  the 
left  ear  was  normal.  When  the  imaginary  line  joining 
his  two  external  auditory  meatus,  which  I may  call  the 
meatus  line,  was  directed  horizontally,  and  a watch  was 
placed  in  the  prolongation  of  this  line  at  a distance  of 
ten  feet  from  his  good  ear,  at  which  point  he  could  just 
distinctly  hear  it,  it  was  found  that  when  he  rotated  his 
head  for  15  degrees  towards  his  back,  that  is,  in  a hori- 
zontal plane  backwards,  the  watch  was  heard  at  a dis- 
tance of  14  feet,  or,  which  is  the  same  thing,  if  his  head 
remained  stationary  while  the  watch  was  moved  forwards 
to  a situation  15  degrees  in  front  of  the  meatus  line,  it 
was  there  heard  at  a distance  of  14  feet.  It  was  of 
course  immaterial  to  the  result  whether  the  patient  or 
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the  watch  was  moved.  In  testing  further  it  was  found 
that  if  the  watch  were  moved  forwards  to  an  angle  of  40 
degrees  in  front  of  the  meatus  line  it  was  there  heard 
only  at  6 feet,  and  at  65  degrees  only  at  3 feet.  The  back 
part  of  the  field  showed  a slow  decrease  of  the  range  of 
hearing,  the  watch  at  25  degrees  backward  being  heard 
only  at  6 feet,  and  at  40  degrees  backward  at  5 feet,  be- 
yond which  the  range  fell  to  3 feet  and  less.  So  that  the 
patient’s  field  of  hearing  embraced  only  95  degrees  of  a 
circle,  its  point  of  greatest  acuteness  being  15  degrees  in 
front  of  the  meatus  line. 

The  Diagram  No.  5 will  render  this  more  intelligible. 
It  corresponds  to  several  other  measurements  I have- 

No.  5. 


taken  of  normal  ears,  and  is,  I think,  a tolerably  accu- 
rate representation  of  what  is  usually  found  in  health  ; 
although  the  conditions  under  which  I had  to  work 
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wheu  examining  all  these  cases,  particularly  as  regards 
noise  and  currents  of  air,  were  unfavourable  to  perfect 
accuracy. 

When  the  hearing  in  the  vertical  plane  was  next  exa- 
mined, it  was  found  that  here  also,  the  sound  was  not 
best  heard  wheu  opposite  the  meatus.  It  was  there 
audible  at  10  feet,  while  at  15  degrees  above  the  range 


No.  6. 


Hearing  in  the  vertical  plane. 
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diminished  to  8 feet,  40  degrees  above  to  6 feet,  and  60 
degrees  above  to  3 feet  and  less ; but  below  it  slowly 
increased  for  36  degrees,  at  which  point  it  reached  12 
feet,  diminishing  then  to  10  feet  at  40  degrees,  and  to  3 
feet  and  less  at  50  degrees  as  shown  in  diagram  No.  6. 
The  point  of  most  distinct  hearing  was  therefore  below 
the  ear. 

I need  not  give  the  measurements  in  the  other  direc- 
tions in  detail,  but  may  combine  them  into  the  plan  of 
the  field  of  hearing  in  Diagram  No.  7,  where  the 
shading  shows  the  most  sensitive  part  of  the  auditory 
field. 


No.  7. 


Field  of  normal  hearing  on  left  ear. 
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It  is  possible  that  the  distribution  of  the  range  of 
hearing,  and  its  inequality  in  different  parts  of  the  field 
may  aid  us  in  the  perception  of  the  direction  from 
which  sound  reaches  our  ears.  The  shape  of  the  field 
and  its  relation  to  the  meatus  bear  evidently  some 
relation  to  the  form  of  the  pinna  and  external  ear. 

The  alterations  that  take  place  in  disease  are  of  con- 
siderable interest.  This  I may  illustrate  by  taking  the 
right  ear  of  the  same  patient  whose  measurements  have 
just  been  given,  and  contrasting  the  results  in  the  two 
ears.  The  individual  was  the  only  one  of  my  recent 
patients  with  labyrinth  effusion  who  possessed  the  neces- 
sary leisure  and  intelligence  for  the  examination. 
Between  two  of  his  attacks,  and  when  the  disease 
seemed  quite  quiescent,  the  condition  of  the  right  ear 
* was  as  follows  : — In  the  meatus  line  he  heard  the  watch 

No.  8. 


Hearing  in  the  vertical  plane,  in  labyrinth  effusion. 
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at  two  feet  ; 15  degrees  above  it  at  four  feet ; 35 
degrees  above  it  at  two  feet ; and  60  degrees  above  it 
at  nine  inches.  At  30  degrees  below  the  meatus  line  he 
heard  the  watch  at  a foot  distance,  and  45  degrees 
below  at  nine  inches  as  seen  in  Diagram  No.  8. 

The  most  sensitive  point  in  the  vertical  plane  was  thus 
15  degrees  below  the  meatus  line  in  place  of  35  degrees 
below  in  the  normal  ear. 

To  ascertain  his  hearing  in  the  horizontal  plane  it  was 
found  best  to  start  not  from  the  meatus  line  but  from 
the  most  sensitive  point,  i.e.,  15  degrees  above  it,  as  this 
rendered  it  easier  for  the  different  zones  of  distinctness 
of  hearing  to  be  made  out. 

Taking  then  his  most  sensitive  point  in  the  vertical 
plane,  viz.,  15  degrees  above  the  meatus  line,  as  the  fixed 
point,  and  measuring  the  horizontal  plane  from  it,  the 

No.  9. 
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Hearing  in  the  horizontal  plane  in  labyrinth  effusion. 
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results  were  : — Twenty  degrees  forwards  the  watch  was 
audible  at  six  feet,  45  degrees  forwards  at  three  feet,  and 
60  degrees  forwards  at  one  foot ; while  30  degrees  it  was 
feet,  and  45  degrees  backwards  nine  inches,  as  repre- 
sented diagrammatically  in  No.  9.  This  would  give  a 
field  of  hearing  on  the  diseased  right  ear  such  as  is  shown 
in  Diagram  No.  10.  This  singular  alteration  of  the  field 
of  hearing  and  the  point  of  greatest  distinctness  I am 
inclined  to  attribute  to  the  affection  of  the  labyrinth, 

No.  10. 
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Field  of  hearing  in  labyrinth  effusion — right  ear. 
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because  the  middle  ear  and  drum  were  perfectly  healthy, 
and  the  external  meatus  was  of  normal  shape  and  free 
from  cerumen,  and  the  cause  was,  therefore,  not  an 
external  one. 

These  alterations  of  the  point  of  most  distant  hearing, 
by  its  removal  to  a different  part  of  the  field  in  cases  of 
disease,  may  possibly  give  rise  to  difficulties  on  the  part 
of  the  patient  in  localising  sound.  In  one  of  my  patients 
this  difficulty  was  so  decided  that  when  crossing  the 
street  if  a carriage  chanced  to  be  approaching  he  became 
confused,  not  knowing  from  what  direction  the  noise  of 
the  wheels  was  advancing,  or  whether  one  or  more 
vehicles  were  producing  it.  On  entering  on  one  occa- 
sion a room  where  a small  clock  was  concealed,  he 
detected  its  ticking,  but  failed  to  discover  whence  the 
sound  proceeded,  and  believed  it  came  from  the  roof,  until 
at  last  he  discovered  its  source,  hidden  away  behind  a 
small  ornament  on  the  chimney  piece. 

Testing  the  perception  of  musical  notes  has  seldom 
been  done,  and  little,  if  anything,  is  known  regarding  it. 
For  this  the  tuning  fork  and  piano  are  almost  valueless. 
The  ear  is  more  easily  tested  by  instruments  of  another 
timbre,  and  probably  bells  and  whistles  could  be  most 
readily  adapted  for  the  purpose,  although  not  neces- 
sarily to  the  exclusion  of  other  musical  apparatus. 
Galton’s  whistle  is  the  only  musical  test  that  I have 
found  to  be  of  any  service. 

It  is  singular  that,  in  disease  at  least,  the  field  of 
hearing  for  musical  notes  does  not  correspond  with  that 
for  ordinary  sounds.  In  the  case  just  quoted  where  the 
field  for  ordinary  sounds  on  the  diseased  right  ear  is 
given,  measurements  with  the  Galton’s  whistle  gave  on 
the  same  ear  a different  field.  The  whistle  was  first  set 
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to  the  highest  note  audible  by  the  diseased  ear,  and  then 
carried  to  different  parts  of  the  field.  The  result  was 
that  it  was  audible  over  the  upper  part  of  the  field  10 
degrees  above  the  meatus  line  to  an  angular  distance  of  30 
to  40  degrees  peripherally  above,  before,  and  behind 
the  meatus  line,  while  below  that  as  well  as  in  parts  of 
the  field  more  peripheral  than  40  degrees  above,  before, 
and  behind,  the  note  was  not  heard,  but  it  had  lost  its 
musical  character,  and  was  heard  as  a hissing  noise.  All 


No.  11. 
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these  measurements  were  made  with  the  whistle  placed 
at  a distance  of  six  inches  from  the  meatus.  Diagram 
No.  11  will  render  this  easy  of  comprehension,  and  may 
be  compared  with  No.  10,  which  is  the  field  of  the  same 
ear  for  common  sounds. 

As  to  what  concerns  the  musical  sense,  or  sense  of 
harmony,  how  far  it  may  vary  in  different  persons,  and 
be  affected  by  disease,  and  how  far,  if  at  all,  it  is  capable 
of  being  improved  by  cultivation,  we  are  in  complete 
ignorance.  Those  who  possess  it  are  always  incapable  of 
defining  its  nature  and  extent,  and  use  it  instinctively 
without  reasoning  upon  it.  The  study  of  the  nature  and 
existence  of  the  sense  of  harmony  is  surrounded  by 
difficulties,  but  they  can  scarcely  be  insuperable. 

The  question  of  the  possible  accommodation  for 
sound  by  the  pinna  and  conducting  apparatus  of  the 
ear,  and,  if  it  exist  at  all,  its  normal  range  and  how  it 
may  be  impaired,  is  one  that  has  never  yet  undergone  a 
proper  investigation.  The  following  experiment,  which 
I have  often  repeated,  seems  to  me  to  be  tolerably  con- 
clusive as  to  the  non-existence  of  accommodation  for 
sounds,  apart  from  what  may  be  done  by  merely  directing 
the  ear  in  its  most  sensitive  direction.  A watch  is  placed 
upon  a table  on  a thick  substratum  of  cotton  wool,  so  as 
to  deaden  all  resonation  from  the  table,  and,  while  one 
ear  is  carefully  plugged  with  cotton  wool,  the  person 
making  the  experiment  seats  himself  with  bis  other  ear, 
which  is  not  plugged,  directed  to  the  watch.  The  indi- 
vidual next,  seated  on  the  chair  and  carefully  keeping 
-his  head,  neck,  and  throat  perfectly  passive  and  free 
from  any  muscular  contraction,  removes  his  chair  inch 
by  inch  from  the  watch  until  its  sound  becomes  faint. 
■Sloping  his  head  then,  so  as  to  gain  the  point  of  greatest 
distinctness  of  hearing,  he  slowly  removes  his  chair  still 
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further  from  the  watch,  until  at  last  he  reaches  a point 
where  its  sound  is  just  lost  to  him.  Then  muscular  efforts 
directed  to  move  the  pinna  and  any  possible  muscles 
of  accommodation  are  made  to  ascertain  if  the  watch 
can  be  so  rendered  again  audible.  Such  experiments 
have  invariably  given  negative  results  in  my  hands. 

The  tensor  tympani  muscle  is,  I think,  not  one  con- 
cerned in  accommodation  for  hearing,  but  possesses  the 
function  of  regulating  the  amount  of  air  admitted  into 
the  middle  ear  during  the  acts  of  swallowing,  blowing 
the  nose,  &c.,  and  the  quantity  that  shall  remain  in  it 
after  these  acts  are  over.  The  innervation  of  the  muscle, 
supplied  as  it  is  from  the  otic  ganglion,  which  also  sup- 
plies the  palate  muscles  and  some  of  those  engaged  in 
deglutition,  corroborates  this  view  of  its  function.  The 
nerves  to  the  muscles  acting  on  the  pinna,  which  might 
be  expected  to  assist  accommodation,  proceed  from  a 
different  source,  viz.,  the  facial  nerve. 

It  may,  however,  be  the  case  that  some  persons,  who 
possess  unusual  power  over  the  muscles  of  the  pinna, 
may  be  able  to  accommodate  for  sounds  too  faint  to  be 
heard  without  accommodation,  by  means  of  these 
muscles  and  the  stapedius,  which  also  derives  its  supply 
from  the  facial  nerve. 

When  we  find  so  many  of  our  younger  physiologists 
and  other  investigators,  engaged  in  the  study  of  subjects 
that  are  in  themselves  almost,  if  not  altogether,  worth- 
less, but  to  which  nevertheless  they  devote  months  and 
years  of  labour  and  genius,  it  is  surely  not  too  much  to 
hope  that  the  dark  province  into  which  I have  strayed 
to-night,  and  which  so  sorely  needs  the  measuring  rod 
of  the  surveyor,  will  soon  undergo  a scientific  explora- 
tion and  investigation.  Its  intimate  relation  to  cerebral 
physiology  and  symptomatology  renders  such  an  inquiry, 
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at  the  present  moment,  highly  important  and  neces- 
sary. 

If  it  should  happen  that  these  remarks  direct  atten- 
tion to  the  existence  of  this  great  want,  and  contribute 
to  induce  some  investigator  to  endeavour  to  remedy  it, 
I should  certainly  feel  that  my  having  undertaken  to 
deliver  to  you  the  Cavendish  Lecture  this  year  will  have 
been  justified  beyond  my  hopes. 


V 


